WMinnessts Agrienlturnl Experiment Statiny
@i herens, THERE HAS BEEN PRESENTED TO THE
Scoretary of Agriculture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH IS HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE, IN THE APPLICANT(S) INDICATED IN THE SAID COPY, AND
WHEREAS, vron DUE EXAMINATION MADE, THE SAID APPLICANT(S) IS {ARE) ADJUDGED
TO BE ENTITLED TO A CERTIFICATE OF PLANT VARIETY PROTECTION UNDER THE LAW.

NOW, THEREFORE, THIS CERTIFICATE OF PLANT VARIETY PROTECTION 18 TO GRANT
UNTO THE SAID APPLICANT(5) AND THE SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID APPLL
CANT(S) FOR THE TERM OF e{ghteen YEARS FROM THE DATE OF THIS GRANT, SUBJECT
TO THE PAYMENT OF THE REQUIRED FEES AND PERIODIC REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY iN A PUBLIC REPOSITORY AS PROVIDED BY LAW, THr RIGHT TO EX.
CLUDE OTHERS FROM SELLING THE VARIETY, OR OFFERING IT FOR SALE, OR REPRODUCING IT,
R IMPORTING IT, OR EXPORTING IT, OR USING IT IN PRODUCING A HYBRID OR DIFFERENT
ETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS
OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS

BY THE OWNER OF THE RIGHTS. (84 STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ.)
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Exhibit A 13000

Origin and Breeding History of Alpha Soybean

| 'Alphé‘ traces to the F4 progeny of a F3 plant harvested from a population that had been advanced
by a modified single seed descent procedure from the cross Fayette x McCall. Hill plots of the Fy
seed were screened in the field in Bricelyn, MN against race 3 of the soybean cyst nematode.
Bulked seed of the F; row was designated M85-610 and was used for screening against race 3 of
soybean cyst nematode in the greenhouse and for yield testing in the Fs (1986). Subsequent tests
of strain M85-610 were conducted in Minnesota in the Fg (1987) and F7 (1988). In the Fy
generation 50 typical plants were harvested individually to initiate purification fof observable traits
including greenhouse reacﬁon to race 3 of soybean cyst nematode. In the Fg (1989), M85-610
was entered in the maturity group I Soybean Cyst Nematode Regional Soybean_Test. In 1989,
forty plant rows were grown for purification purposes. Fourteen rows appeared uniform for plant
‘and seed characteristics including greenhouse resistance to race 3 of soybean cyst nematode,

.- therefore, seed of these rows were bulked to provide breeder’s seed. In the Fo (1990) and Fy;
(1991), M85-610 was tested in the Uniform Regional Soybean Test Maturity Group L ‘In the Fig
(1990-91) all small increase of breeders sced was made in‘Belize. In the F.11 (1991) Foundation
seed was produced by the Minnesota Foundation seed organization. In tﬁe F11 (1991) seed was
iﬁcreased and M85-610 was approved for releése as Alpha. On February 14, 1992, seed of Alpha
was released to registered and/or certified growers in Minnesota. No 'off-type variants were noted
in the seed multiplication process of Alpha over three generations. This variety breeds true and

‘meets certification standards.
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Exhibit B

Novelty Statement

'Alpha’ is similar to Hardin. Alpha is approximately two days earlier than Hardin. Alpha is
resistant to race 3 and moderately resistant to race 1 of the soybean cyst nematode while Hardin is
susceptible to both race 3 and race 1 of the soybean cyst nematode. Alpha derives its soybean cyst
.nematode resistance from PI 88788 through 'Fayette'. Alpha has a yield potential about nine
percent lower than Hardin under non cyst nematode conc‘litions.' Under soybean cyst nematode
infested conditions Alpha outyields Hardin by twenty-three percent. Alpha and Hardin are similar

| in height. Alpha has a.slightly higher lodging écore than Hardin. Seedé of Alpha are about 1.2.
grams per 100 seeds smaller than Hardin. Alpha has about 1.4 percént higher protein and 1.1
'perloent lower oil content than Hardin. Alpha is susceptible to race 1 of phytophthora while Hardin

is resistant to race 1 of phytophthora.

Data concerning Alpha and Hardin taken from the Uniform Soybean Test I, Northern States 1990-

91(a total of 28 tests for most traits).

Seed = Seed
' Date Yield Height Lodging Quality Size Protein Qi
Variety mature bw/a inches score score g/100 % %
Alpha 9/16 46.2 37 2.7 2.1 14.8 42.0 196
Hardin 9/18 51.1 37 2.4 2.0 16.0 40.6  20.7
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" Data concerning Alpha and Hardin taken from the Soybean Cyst Nematode Test I, infested sites,

1988-89 (a total of 5 tests for most traits).

Seed Seed
Date Yield Height Lodging = Quality Size  Protein Qi
Variety mature bu/a inches score score g/100 %o %
Alpha 9/22 36.9 42 3.0 2.1 13.9 41.3 20.2
924

Hardin 20.8

43 2.5 2.2

15.1 3.9 213
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PLANT VARIETY PROTECTION OEFICE
BELYTSVILLE, MARYLAND 20705

LT e e T S DEPARTMENT OF AGRICULTURE " 0 ' ' T EXHIBIT &
‘ A AGRICULTURAL MARKETING SERVICE { : :

(Soybeaa}

OBJECTIVE DESCRIPTION OF VARIETY

SOYBEAN (Glycine max L.}

MNAME OF APPLICANT(S) TEMPORARY DESIGNATION

VARIETY NAME
Minnesota Agricultural Experiment Stati - M85-610 Alpha
ADORESS [Steet and W, or FLF.D. No, City, State, snd Zip Codel FOR OFFICIAL USE ONLY

University of Minnesota _
220 Coffey Hall, 1420 Eckles Avenue
St. Paul, MN 55108

PVPO NUMBER

9300017

‘Chodse the appropriate response which characterizes the varicty in the features described below. When the number of significant digits
in your ariswer is fewer than the number of boxes provided, place a zeco in the first box when number is 9 or less{eg., {0 9])-
Starred characters ¥care considercd fundamental to an adequate soybean variety description. Other characters should be described

when information is available. .

1. SEED SHAPE: @ ) @ O )
2| T T R

1 = Sphericat (LW, LIT, and T/W ratios = < 1.2} 2 = Sphericat Flattened {LW natio > 1.2; UT ratio = < 1.2)
3 = Flongate (LT ratio p 1.2: TAW= < 1.2) ) ) 4 = Elongate Flattened {L/T eatio > 1.2 TW > 1.2)

% 2. SEED COATCOLOR: {Mature Seed)

1| 1=Yetiow 2 = Green 3=Brown . - 4=Black . & =Other (Specify)

‘3, SEED COATLUSTER: {Mature Hand Shelled Seed)

1 '} 1=0Dult ‘Conoy 79°; “Braxton’) 2 = Shiny {“Nebsoy”; ‘Gasoy 17°)

vk~ 4. SEED SIZE: {Mature Seed]

1 5 GramsperlOOseed:.

Jk 5. HILUM COLOR: {Mature Seed)

P 1 = Buff 2= Yellow -3 = Brown £ = Gray 5 = imperfect Black & = Black 7 = Other {Specify]

¥ 6. COTYLEDONCOLOR: (Mature Seed)

11 1=Yellow 2= Green

¥ 7. SEED i’ROTEIN PEROXIDASE ACTIVITY:

21 1=Low 2 = High

% €. SEED PROTEIN ELECTROPHORETIC BAND:

1= Type A (SP17) 2 = Type B (sP1Y)

% 9. HYPOCOTYLCOLOR: -

3 = Light Purple betow cotyledons {"Beeson’; "Pickeu 717} :
4 = Dark Purple extending to unifoliate leaves {"Hodgson': “Coker Hampton Z66A"}

il } 1 = Green only (‘Evans’; ‘Davis’) 2 = Green with bronze band below cotyledans {“Woodwarth’; “Fracy’}

%10. LEAFLET SHAPE:

| 3! 1= Lanceotare 2= Qwval 3 = Ovarte 4 = Other {Specify!

FORM LMGS.470.57 (681) (Fdivion of 2-82 is obsolete V'

Page 1 ot 4
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:’ 1 = Small {"Amsay 71%: “A5312°} 2 = Medium (‘Corsoy 79°; “Gasoy 17°
2 3 = Large {*Crawford"; “Tracy’) . ) g

13. LEAFLET SIZE:

12. LEAF COLOR:

2 1 _-? Light Green (“Weber": “York") ‘ 2 = Medium Green ('Co‘r:o'lf 79°; *Braxton’}
3 = Dark Green {*Gnome’: "Tracy”) S

' 13. FLOWER COLOR:

] Z l 1 = White . 2= Purple : 3 = White with purple throat

% 14. POD COLOR:

11 t=Tan 2 = Brown 3 = Black

3k 15. PLANT PUBESCENCE COLOR:

2] v=Gry = 2 = Brown (Tawny]

36, PLANTTYPES:
2] 1= Stender (‘Essex": "Amsoy 71°) 2 = Intermediate (‘Amcor’; *Braxton’)
3 = Buihy ('Gnome’; ‘Govan'} R b ey

v 17. PLANT HABIT:

3] 1= Dewaninate (‘Grome'; ‘Braxton’) -2 » Semi-Determinate TWill'T
3 * Indeterminate ("Nebsoy”; ‘Improved Pelican’) .

% 18, MATURITY GROUP:

1=000 . 2=00 - . 3=0 a=1 . S=H . g=i0 . 7=V 8=V
4 00 | :
o=Vl 10=vl1 1=V 12=1X  13=X e : :

* 19. DISEASE REACTION: (Entero = Not Tested; T = Sosoept‘bh‘z amma LR

BAC'TERIAL DISEASES‘

* 0] Bacteriat Pustule (Xanthbmona: phaseoli var. sojensis)

*.Z

i) ' Bacterial Blight 1Pseudomonas glycinea)

‘ "9k ] 0] wildfire fPrevdomonas tabaci)

mn

UNGAL DISEASES:

*

0 Brown Spot (Septoria glycines/)

Frbgeye Leaf Spot (Cercospora sajina)

Race1  |". | Race2 ' Race 3 ' l Race 4

*

Target Spot !Cori(n_apora cassiicolal

Downy Mlldew {Peronaspora trifoliorum var. manshunca)‘

Powderv Mnldew (M:cmsphaeta d:ffu:a}

Brown Stem Rot ( Cephala.s"porium gregatum) .

'@uaﬂm@

Stem Cal{ker-IDiapprt_he phaseolorum var_ caulivora) o . . . : : _ _ é

| FORM LMGS-470.57 {6801 -
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FUNGAL DlSEASES {Continued)

* . Pod and Stem Blight {D.raporthe pba:co!onmr var; sojael

I 0 i Purple Seed Stain [Cercospora k.rkucfm}

0 Rhizoctonia Root Rot {Rhiroctonia solanil .

Phytophthora Rot (Phytophthora megasperma var. sojael

* ]‘ Race 1 @Rao&2 | E Raoe3. 10 Race 4 @ Rao_e.S IE_RaOEG O Race 7

101 Races | O] Race o | Other (specitys

VIRAL DISEASES

‘Bud Blight {Tobacco Ringspot Virus)

Yellow Mosaic {Bean Yellow Mosaic Virus}

Pod Mottle {Bean Pod Mottle Virus}

0
0]
* E Cowpea Mosaic (Cowpea Chlorotic Virus)
E
0

Seed Mottle (Soybean Mosaic Virus)

NEMATODE DISEASES:

. Soybean Cyst Nematode (Heterodera glycines)

Race 1 0] Race 2 Race3 O] Raceas D Otter {Specify}

Lance Nematode fHoplolaimus Colombus)

Southern Root Knot Nematode fMeloidogyne incognita)

Northern Root Knot Nematode {Mcléidogype Hapla)

Peanut Root Knot Nematode fMeloidogyne arenarial

%
o o o o.olr\a

Heniform Nematode (Rotyfeachulus reniformis)

OTHER DISEASE NOT ON FORM {Specify}:

20. PHYSIOLOGICAL RESPONSES: (Enter 0 = Not Tested: 1 = Susceptible; 2 = Resistant)

* 11

Iron Chlorosis on Calcareous Soil

Other [Specify)

21, INSECT REACTION: (Enter 0 = Not Tested; 1 = Susceptible; 2 = Resistant}

0 Mexican Bean Beetle (Epifachna varivestis)

1 0 ] Potato Leaf Hopper (Empoasca fabael

Other {Specify)
22. INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED,

' CHARAéTEn NAME OF VARIETY CHARACTER NAME OF VARIETY
Plant Shape Ha Y‘d m ' Seed Coat Luster Ha .v-d in

Leaf Shape . ~Hardin , Seed Size Weber

Leat Color Hardin Seed Shape Hardin

Leaf Size " Hardin : Seedling Pigmentation Hardin

7z

FORM LMGS-470-57 {6-83} ’ - : ) ' " Pageldofa
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Z3. GIVE DATA FORBUBMITTED ANDU(LAR STANDARD VARIETY: - Paired Comparizoa L,} - ) o
L N - 'NO. OF 1 eLANT M ’ L’EAFLET SIZE : SEED mNTENT . SEED SIZE NO. ’
VARIETY | ‘DAYS LODGING | - PLANT o ) ] G100 stcosy
. |mMaTuRTY] scoRe HEIGHT | coiwigen -| CMLengtr | xProwin | x Ou SEEDS . POD
Alpha - 19,16 | 2.7 94 80 119 | 42.0 }19.6] 14.8 {2.4
Hardin 1 I
¢ - : . .
simrvon 9718 | 2.4 | 98 76 | 114 | s0.6 [20.7] 16.0 2.3
PUBLICATIONS USEFUL AS REFERENCE AIDS FOR COMPLETING THIS FORM:
i'-' Cﬂdmﬂ.ﬂ-ﬁ.. ed_1973. Soybeans: Improvement, Production, and. Uses. Amer. Soc. Agron, Monograph No. 16
| 2 Buttery, B, snd Ril. Buzrell. 1968. Peroxidase sctivity in seeds of soybean varicties. Crop Sdi., 8: I2-725.
3 Hymowitz, 7. 1973, Electrophoretic snalysis of SBTI-A, in the USDA soybean germplasm collection. Ceop'Sci., 13: 420421
£ Fém;'ﬂ.c. and _F, Ms. 1976. Diffecentiation of soybesn cultivars by seedling i:igrhenzzﬁm patierns. J. Seed Yechno!l, 1z 1-19,
P-sr-‘ of 4

. FORM LMGSA70:57 (6a3)




Exhibit E

Statement of the Basis of Ownership

The Minnesota Agricultural Experiment Station is the owner of Alpha soybean. The
Minnesota Agricultural Experiment Stétion of the University of Minnesota is the émployer of the

breeder who developed Alpha.



